There are four components of carbon (C) pools in a natural forest ecosystem: vegetation, soil, litter 13 and woody debris. Quantifying these C pools and their contributions to forest ecosystems is important in 14 understanding C cycling in forests. Here, we investigated these four C pools in nine beech (Fagus L., Fagaceae) 15 forests along an altitudinal gradient in southwest China. We found that the C pools of beech forest ecosystems 
Introduction

27
Forests are among the most vital carbon (C) pools on earth, where these C pools play a key role in C cycling in 28 terrestrial ecosystems (Pan et al., 2011) . There are four components of C stocks in a natural forest ecosystem: 29 vegetation, woody debris, litter, and soil (IPCC, 2013) . The quantities and contributions of these four 30 components of forest C stocks are affected by numerous factors, such as climate (Aplet and Vitousek, 1994) ; 31 stand age (Pregitzer and Euskirchen, 2004) ; stand conditioning; the origin, type, and structure of the forest (Niu 50 been no consistent altitudinal patterns (Vitousek et al., 1992; Garten and Hanson, 2006; Zhu et al., 2010; Girma 51 et al., 2014) . Despite the abovementioned studies on altitudinal patterns of the C storage in forest ecosystems, 52 most of them just explored parts of the ecosystem C pools (e.g., Kakubari, 1991; Alves et al., 2010) , or ignored 53 the differences in stand age and forest types (e.g., Zhu et al., 2010) , which might vary substantially with altitude 54 (Zhang et al., 2009; Alves et al., 2010) . In some regions, forests are more likely to be disturbed by human 55 activities at lower altitudes, usually resulting in younger forests, and thus less C accumulation (Zhang et al., 56 2009; Alves et al., 2010) . Generally speaking, in aging forest stands, the C storage of both the ecosystem and 57 vegetation tended to increase (Gower et al., 1997; Pregitzer and Euskirchen, 2004; Zhang et al., 2009; Zhu et 58 al., 2017b) , while that of the soil, woody debris, and litter varied as well (Gower et al., 1997; Pregitzer and 59 Euskirchen, 2004; Peichl & Arain, 2006; Nave et al., 2010; Li et al., 2011) . To date, very few studies have 60 focused on the integrative effects of altitude and stand age (or disturbance) on C storage and its distribution in 61 forest ecosystems (Zhang et al., 2009; Alves et al., 2010 
147
In each plot, the ages of ten beech trees with the relatively largest DBH values were determined by tree 148 ring analysis, and the oldest age of the ten trees was used to represent the stand age (Worbes et al., 2003) .
149
Statistical Analyses
150
The relationships between different components of the ecosystem C pools and altitude, as well as the stand age,
151
were plotted using linear regression analyses. A one-way analysis of variance (ANOVA) and the least 152 significant difference post hoc test (LSD) were conducted to compare the differences in soil C storage among 153 the nine plots and different soil depth, and the C pools of beech forests on Mt. Fanjingshan and other regions. Table 2 ). The effects of the other C components (vegetation, woody debris and 188 litter) on soil C storage were also explored, but no significant effects were observed. Table 2 ). The ecosystem C storage 194 increased significantly with increased altitude (F = 9.7, P = 0.02; Table 2 ). (Table 2 ). In contrast, the contribution of soil to ecosystem C storage decreased with increasing altitude, which 198 was around two-thirds (65.4%) in the lowest forest, and declined to one quarter (24.6%) of the total C storage 199 in the highest plot ( Table 2 ). The contribution of litter C storage exhibited no significant altitudinal trends, while 200 that of woody debris C storage increased in fluctuation from 0.4% to 2.9% with increasing altitude (Table 2) . 
214
Herein, the distribution patterns of C storage of beech forests were also comparable to those of beech 215 forests in Europe and Mt. Yueliangshan (Table 3) , as well as other types of temperate and subtropical forests in 216
China (e.g., Niu et al., 2009; Zhang and Wang, 2010; Zhu et al., 2017b) . In these forests, the accumulation of 217 ecosystem C storage was mainly attributed to vegetation and soil C, and the contribution of plant debris was 218 relatively minor (< 4%; 
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The C storage of woody debris exhibited positive altitudinal tendency, while that of litter showed no patterns,
242
and both showed no significant relationships with stand age (Figure 4b ). Different stand age patterns have been 243 reported in some previous studies (Pregitzer and Euskirchen, 2004; Jandl et al., 2007; Bradford and Kastendick, 244 2010 ) and in beech forests worldwide (Figure 5b , c), while there were similar results as well (Zhu et al., 2010;  245 Zhu et al., 2017a) . The C storage of plant debris was mainly controlled by aboveground biomass (input) and 246 the rate of decomposition (output) (Zhu et al., 2017a) . Herein, vegetation C storage tended to increase with 247 increasing altitude, resulting in the increased input of plant debris. At the same time, decreased air temperature 248 led to the slower decomposition rate, and thus the lower output. Therefore, the C storage of woody debris 249 exhibited an increasing altitudinal pattern. However, the lack of a significant relationship between the C storage 250 of litter and altitude or stand age is likely a result of the relatively faster decomposition rate of litter, thereby 251 facilitating a balance between the input and output (Zhu et al., 2017a) .
252
In this study, the C storage of soil also exhibited no significant patterns in relation to altitude (Figure 2 showed no significant difference to those in older forests at higher altitudes.
268
The ecosystem C storage of the beech forests also increased with increasing altitude, and was mainly 269 attributed to increases in vegetation C, while the contribution of soil C storage declined concomitantly. As 270 abovementioned, the stand age tended to increase as altitude increased, and increasing stand age led to a slight 
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The results show that the ecosystem C storage of the beech forests ranged from 190.7 to 503.9 Mg C ha 
